Kynurenine production mediated by indoleamine 2,3-dioxygenase aggravates liver injury in HBV-specific CTL-induced fulminant hepatitis.
Indoleamine 2,3-dioxygenase (IDO), an enzyme that is ubiquitously distributed in mammalian tissues and cells, converts tryptophan to kynurenine, and is also known as a key molecule that promotes apoptosis in lymphocytes and neurons. In this study, we established hepatitis B virus (HBV)-transgenic (Tg)/IDO-knockout (KO) mice and examined the influence of IDO in a murine fulminant hepatitis model induced by HBV-specific cytotoxic T lymphocytes (CTL). An increase of IDO expression in the livers of HBV-Tg/IDO-wild-type (WT) mice administered HBV-specific CTL was confirmed by real-time polymerase chain reaction, western blotting, and evaluating IDO activity. Plasma alanine aminotransferase (ALT) levels in HBV-Tg/IDO-KO mice after HBV-specific CTL injection significantly decreased compared with those in HBV-Tg/IDO-WT mice. An inhibitor of IDO, 1-methyl-d-tryptophan (1-MT), could also attenuated the observed liver injury induced by this HBV-specific CTL. The expression levels of cytokine and chemokine mRNAs in the livers of HBV-Tg/IDO-WT mice were higher than those in the livers of HBV-Tg/IDO-KO mice. The administration of kynurenine aggravated the liver injury in HBV-Tg/IDO-KO mice injected with HBV-specific CTL. Simultaneous injection of recombinant murine interferon (IFN-γ) and kynurenine also increased the ALT levels in HBV-Tg/IDO-KO mice. The liver injury induced by IFN-γ and kynurenine was improved in HBV-Tg/tumor necrosis factor-α-KO mice. Kynurenine and IFN-γ induced by the administration with HBV-specific CTL are cooperatively involved in the progression of liver injury in acute hepatitis model. Our results may lead to a new therapy for the acute liver injury caused by HBV infection.